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BASIC GUIDE TO
TRANSFORMERS
It’s fair to say that, until you need to know
about them, transformers don’t exactly
entice the public imagination.
THESE ESSENTIAL BUT ULTIMATELY FUNCTIONAL
DEVICES ARE AMONG SOME OF THE MOST
IMPORTANT PARTS OUR INFRASTRUCTURE, BUT
APART FROM SHARING THEIR NAME WITH A TOY &
MOVIE BRAND IF YOU ASKED A MEMBER OF THE
GENERAL PUBLIC WHAT A TRANSFORMER IS, HOW
IT WORKS OR WHY WE NEED THEM YOU’RE MORE
LIKELY TO GET A BLANK STARE THAN AN
ENTHUSIASTIC EXPLANATION.
This of course is unsurprising, why should the general
public know what a transformer is if they never have
to work with one? What it creates, however, is a
collection of misconceptions and misunderstandings.
This white paper seeks to make clear what a
transformer is, why we need them and to start to
explain how by altering the designs and materials of
transformers we can create better, more eﬃcient
energy infrastructure.
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HOW ELECTRICITY WORKS

WHAT IS A TRANSFORMER?

The ﬁrst thing you need to know to understand transformers is how
electricity works. Electricity’s power is deﬁned by two factors –
voltage and current. A really great way to visualise these two factors
is to compare electricity to water, with voltage being the pressure by
which water comes out of the tap and current being deﬁned as the
size of the pipes and tap determining how much water can get
through. This demonstrates even with the same amount of water
ﬂowing through a system, you can see how a higher pressure
(voltage) blasting through the system, or incredibly wide pipes could
completely change how that system works and aﬀects things.

Ultimately, a transformer is a box with coils and coils of wiring, a big
metal core and cooling system usually made up of Oil, Midel or Cast
Resin. The idea is that you take your high voltage electricity and use
it to magnetize the core. This produces an electrical ﬁeld that
energizes the coils on the other side that has fewer turns (or more if
you want to increase the voltage). If you want to use the water
metaphor again, think of a transformer as pool in the middle of a fast
ﬂowing stream: it slows down the ﬂow. This makes the electricity
usable, rather than power hosing your sink, your tap happily lets the
water ﬂow out at a usable rate.

Now, while this metaphor helps visualise electricity, when it comes
to transferring energy we encounter a problem that is unique to
power. When we transmit energy there is a natural resistance in the
line we send it down that contributes to energy loss. Imagine if a
pipe was made of sponge an absorbed water along the route, you’d
want to reduce the amount of water lost to the absorbent pipe. The
only way we can reduce the impact of the resistance is to reduce
the current and increase the voltage (use narrower piping and blast
the water down the pipes quickly). This lessens the impact of the
resistance and means that less energy is lost during transmission. As
a result, we opt for a high voltage, low current solution.

Of course this process is a tricky one, and while every eﬀort is made
to reduce a loss of energy the process produces a lot of heat. This is
why the cooling system is in place, the coils are usually submerged
in oil or Midel (a specially created synthetic oil with a much higher
ignition point) as they don’t conduct electricity very well and is thus
a safer substance to use than water (plus water boils at 100 degrees
Celsius, whereas the mineral oil found in transformers has an
ignition point of 140 degrees Celsius. Midel can get even hotter, and
is our substance of choice). Other losses can occur in the
transformer’s core, but this can be mitigated by using amorphous
metals (another fascinating topic you can learn more about in our
"Amorphous Metal Core Technology" white paper). The ideal
transformer would simply change the voltage and current without
any of these heat losses, acting as the safety buﬀer between the
power supply and your equipment.

It’s a good way to keep losses low, but when the electricity gets to
the other end new problems arise. Imagine if, when you turned on
the tap, the water shot out at such a powerful rate it smashed all the
plates in your sink and then decided to also blast the sink out of the
wall and cause chaos in your kitchen. This would be what happened
if you simply took the high voltage power supplied by the National
Grid directly and plugged it into your apparatus, except instead of
water you’d have thousands of volts causing your equipment to
explode. In order to actually make use of the energy we have to
drop the voltage and bring back up the current, and its here that
transformers come into the picture.

SUMMARY
So there you have a simple explanation of what a transformer is, does
and how it works. This basic understanding is a vital part of helping
you make decisions when it comes to your energy infrastructure, and
gives you a good springboard on which to learn more about how
diﬀerent transformers can help you save money and energy. So the
next time someone asks what a transformer is you’ll know exactly
what to tell them, and it isn’t a robot that is also a car.
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